Abstract: Many employers have increased the default contribution rates in their retirement plans, generating higher employee savings. However, a large fraction of employers are reluctant to default employees into savings rates that are high enough to leave those employees adequately prepared for retirement without supplementary savings. There are two potential concerns regarding a high default: (i) it may drag an employee along to a high contribution rate even when this outcome is not in the employee's best interest, and (ii) perhaps more importantly, it may cause an employee to opt out of plan participation entirely. We conducted a field experiment with 10,000 employees who visited a website that facilitated savings plan enrollment. They were randomly assigned to see a default contribution rate ranging from 6% (a typical default) to 11%. Relative to the 6% default, higher defaults increased average contribution rates 60 days after a website visit by 25-50 basis points of pay off of a base of 6.11% of pay. We find little evidence that the concerns with high defaults are warranted. The evidence suggests that erring on the high side when choosing a default contribution rate is less likely to generate unintended consequences than erring on the low side.
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The use of defaults in defined contribution retirement savings plans, such as 401(k)s, is one of the most widely-celebrated applications of behavioral science in the service of influencing consumer decision making (Thaler and Sunstein, 2008; Benartzi and Thaler, 2013) . The default is the option that is implemented on behalf of a consumer when the consumer does not actively elect some other option. In employer-sponsored savings plans with positive default contribution rates, employees who do not take action with regard to their savings plan participation are automatically enrolled in their employer's savings plan, with a default fraction of their pay deducted from each paycheck and placed in a retirement account. Relative to a default contribution rate of zero, positive default contribution rates dramatically increase the fraction of employees participating in retirement savings plans, and they often increase the average plan contribution rate (Madrian and Shea, 2001; Choi et al., 2002 Choi et al., , 2004 Beshears et al., 2008) . Despite the growing popularity of this use of defaults, there is doubt regarding whether the contribution rate defaults that are chosen in practice will help consumers save enough to avoid a substantial drop in their standard of living in retirement. The Plan Sponsor Council of America (2016) reports that approximately 40% of the employers with automatic enrollment policies that it surveyed offer a default contribution rate of 3% of pay, and approximately 20% offer 6% as the default, while only 2.4% offer a default greater than 6%. Unfortunately, Laibson (2012) calculates that current savings plan configurations will leave the typical U.S. worker with retirement income (including Social Security) that is only 50% of their pre-retirement income, in contrast to the recommendation of many professional financial planners that consumers should aim for retirement income that is 70%-80% of their pre-retirement income or higher.
A natural way of making progress on this problem would be to increase the default contribution rates in savings plans beyond 6% of pay, but two concerns immediately arise. First, the effect of defaults may be so powerful that consumers go along with higher contribution rate defaults unthinkingly, even when doing so is harmful to them, for example because they end up accruing more high-interest credit card debt (Smith, Goldstein, and Johnson, 2013) . Second, and perhaps more importantly, consumers may feel incapable of saving at contribution rates that are higher than the usual 3%-6% of income and may therefore reject higher defaults by opting out entirely from participating in savings plans, perversely leading to a decrease in savings (Blanchett, 2017) . 2 Because of concerns like these and other reasons, very few employers have set default contribution rates higher than 6%, and as a consequence, it has been challenging to generate evidence to determine how consumers respond to higher contribution rate defaults and whether the aforementioned concerns regarding higher defaults are empirically valid.
This paper provides evidence to help fill this gap in our knowledge. In collaboration with Voya Financial (Voya), a provider of services to retirement plans, we conducted a field experiment that ran from November 2016 to July 2017 and included 10,000 participants.
Participants were employees of Voya's client companies who visited a website designed to help them enroll in their workplace retirement plans. After entering some basic personal information, these employees arrived at a webpage where they were prompted to select a retirement savings contribution rate. On this webpage, they were randomly assigned to see a suggested contribution rate of 6% (the control group), 7%, 8%, 9%, 10%, or 11%. We label this suggested contribution rate the "display rate" because it was displayed prominently on the webpage in question. The display rate was also the default contribution rate in the sense that it was implemented for individuals who elected to continue to the next webpage in the enrollment sequence without actively changing their contribution rate.
In order to alleviate the two concerns mentioned above regarding the possible unintended negative consequences of high defaults, our experiment featured two safeguards. First, many default contribution rates that have been studied in the past took effect without any action on the part of the employee (Madrian and Shea, 2001; Choi et al., 2002 Choi et al., , 2004 Beshears et al., 2008) . In contrast, the display rate in our experiment took effect only if the employee elected to continue to the next webpage in the enrollment sequence without adjusting it. Thus, employees in our experiment were more clearly acknowledging their acceptance of the default and may therefore have been less likely to unthinkingly accept a default that was harmful to them. Second, our experiment featured a decision tool called myOrangeMoney® ("Orange Money"). Based on an employee's age, salary, existing savings balance, expected retirement date, and target retirement income replacement rate (the fraction of pre-retirement income that the employee expressed a desire to have as retirement income)-all of which the employee entered earlier in the online experience-Voya calculated the implications of a given contribution rate for the employee's ability to achieve the specified target retirement income. The results of the calculation were displayed graphically as a dollar bill that was partially colored orange. The fraction of the bill that was orange represented the fraction of the employee's target retirement income that the default contribution rate (or a different rate entered by a participant who elected to reject the default) would make possible, under some reasonable assumptions about future rates of return on investments (6% per year) and the employee's likely Social Security benefits. 3 The fraction of the bill that was orange was initially determined based on the randomly assigned display rate, but it changed dynamically as the employee experimented with different possible contribution rates.
Although the Orange Money tool could only approximate an employee's future retirement income, it provided some protection against the adoption of contribution rates that were much too high or much too low.
We analyze employees' contribution rates 60 days after their initial visits to the website.
We estimate that increasing the display rate beyond 6% led to an increase in average contribution rates of 25-50 basis points of pay off of a base of 6.11% of pay. Furthermore, there was little evidence for either of the concerns regarding high default contribution rates. Each of the display rates greater than 6% led to a statistically significantly higher average contribution rate relative to the 6% display rate, but the average contribution rates for the 7% and 11% display rates were not statistically distinguishable from one another. Thus, employees did not seem to unthinkingly accept high defaults-increasing the display rate beyond a certain point did not lead to incrementally higher average contribution rates. In addition, the likelihood of opting not to participate in the savings plan at all was only approximately one percentage point higher among the groups that saw high display rates compared to the control group that saw a 6% display rate.
When defaults push the envelope by suggesting more extreme options, our findings suggest that they primarily serve as an anchor from which individuals adjust (Tversky and Kahneman, 1974) , at least in the case where reasonable decision-making safeguards are in place. 4 In our experiment, high display rates were not adopted blindly, but they were also not rejected outright. Employees tended to opt out of high display rates with a likelihood that was 7-15 percentage points higher than the likelihood with a 6% display rate, but contribution rate choices still gravitated towards those high display rates. The net impact of these effects was to increase savings rates slightly overall: display rates greater than 6% increased average contribution rates by 25-50 basis points of pay relative to the 6% display rate. If an employee had an annual salary of $70,000 (approximately the average in our sample) and contributed an additional 25-50 basis points of pay to a savings plan for 40 years, earning a 6% rate of return along the way, the incremental contributions prompted by this higher default would accumulate to an incremental balance of $28,000-$57,000.
We conclude that higher default contribution rates merit serious consideration as a tool for improving retirement preparedness. The evidence suggests that erring on the high side when choosing a default contribution rate is less likely to generate unintended consequences than erring on the low side, which can lead to decreases in average contribution rates (Choi et al., 2004) . Of course, further testing is warranted. Our field experiment was a cautious first step, and it did not incorporate all of the behavioral mechanisms through which default effects in previous work may have operated, especially inattentiveness to defaults and procrastination in moving away from defaults (Madrian and Shea, 2001; Choi et al., 2002 Choi et al., , 2004 Beshears et al., 2008; Carroll et al., 2009) . However, our experimental setup did capture many of the other mechanisms behind default effects, including anchoring (Tversky and Kahneman, 1974) , loss aversion triggered by moving away from the default (Kahneman and Tversky, 1979; Thaler, 1985; Johnson and Goldstein, 2003) , status quo bias (Samuelson and Zeckhauser, 1988) , and the leakage of information regarding social norms or the recommendations of the default setter (McKenzie, Liersch, and Finkelstein, 2006; Tannenbaum and Ditto, 2017) . Thus, the lessons learned in our setting are likely to be applicable in other consumer decision-making settings.
The paper proceeds as follows. Section I provides information about our sample selection criteria and explains the details of our experiment. In Section II, we describe our data and variable definitions. Section III summarizes the data and reports the main results of the experiment, as well as the results of heterogeneity analyses and robustness checks. Section IV concludes.
I. Sample Selection Criteria and Methods

I.A. Sample Selection Criteria
Our field experiment was conducted in collaboration with Voya, a leading U.S. retirement services and recordkeeping provider. We worked with the segment of Voya that helps employers manage retirement savings plans, and we focused on Voya's corporate clients (as opposed to tax-exempt clients) that were small to mid-sized (typically less than 3,000 employees). Among the approximately 17,000 small to mid-sized corporate clients, a significant majority directed eligible employees to a Voya-administered website, known as Voya Enroll, as a primary means of enrolling in their retirement savings plans. Other modes of enrollment, such as making a telephone call to talk through the enrollment process, were available, but our experiment examined the savings decisions of employees who were eligible to participate in their small-to mid-sized employer's retirement plan and who visited the Voya Enroll website. The standardized presentation format of the website allowed for a high degree of experimental control for investigating the response of consumer savings decisions to defaults in an organic context.
Because we were interested in employees who initiated plan contributions via the Voya Enroll website, our experimental sample excluded employers that automatically enrolled their employees in a retirement savings plan. We further narrowed the sample to employers for which Voya tracked employee contribution rate changes beyond an employee's initial contribution rate at enrollment. 5 This sample restriction allowed us to observe the contribution rates that were in effect for employees 60 days after going through the Voya Enroll experience. We use contribution rates at this point in time as our primary outcome measure in order to account for the possibility that employees chose one set of contribution rates using Voya Enroll but then made further adjustments to those contribution rates soon after leaving the website. 6 Finally, we restrict our attention to individuals who remained with the same employer for at least 60 days 5 Some Voya clients tracked employee contribution rate changes without help from Voya. 6 The 60-day period included at least two paychecks for almost all employees and included at least four paychecks for most employees. These paychecks gave employees the opportunity to see how a chosen contribution rate affected take-home pay. Learning that a chosen contribution rate led to a decrease in take-home pay of a particular size might cause an employee to reduce the contribution rate.
after visiting Voya Enroll, a requirement that is necessary to make the contribution rate at 60 days a meaningful measure.
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We set a target sample size of 10,000 individuals. Starting on November 15, 2016, any employees who met our sample selection criteria and who visited the Voya Enroll website were included in the experiment. The sample size reached our target of 10,000 employees on May 21, 2017, and data collection concluded 60 days later.
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I.B. Details of the Experiment
When employees in our experimental sample became eligible for their employers' retirement plans, they typically received enrollment kits from their employers or Voya. These kits contained general plan information, including instructions for visiting the Voya Enroll website to sign up and begin contributing. Online Appendix Figures 1-7 show screenshots of the webpages that employees viewed as they went through the Voya Enroll online savings plan enrollment experience.
When employees visited the Voya Enroll website, they were first required to provide login credentials. On the next screen after login, employees entered basic personal information, including their gender, date of birth, annual salary, number of pay periods per year, and other identifying and employment-related information. On the third screen of the enrollment process, individuals were invited to enter the amount of savings they had already accumulated and were asked to set goals for their retirement age and their retirement income replacement rate (the fraction of their pre-retirement income they would like to receive as retirement income).
The fourth screen of Voya Enroll contained our experimental manipulation, and employees were only randomly assigned to experimental conditions if they reached this screen.
This webpage asked employees to select their retirement plan contribution rate. Employees were randomly assigned to see a default contribution rate of 6%, 7%, 8%, 9%, 10%, or 11%, but it was easy for employees to increase or decrease this number by clicking on "+" or "-" buttons available on the screen. We label the prepopulated default contribution rate the "display rate."
See Figure 1 for a screenshot.
Based on the information gathered earlier in the Voya Enroll process (date of birth, annual salary, amount of savings already accumulated, target retirement age, and target retirement income replacement rate) and assumptions regarding factors such as future investment returns, the fourth webpage also reported the employee's "Orange Money," the fraction of the specified target retirement income that the employee was projected to receive (based on Voya's calculations) if the employee adopted and maintained the contribution rate displayed on the page.
Anticipated Social Security benefits were incorporated into the Orange Money calculation by default, but individuals had the option to remove Social Security benefits from the calculation.
The Orange Money results were displayed graphically as a dollar bill that was partly colored orange, with the fraction colored orange equal to the projected fraction of the target retirement income that would be achieved. The webpage also displayed the employee's projected monthly retirement income in dollars and the employee's target monthly retirement income in dollars, as well as the difference between these two numbers.
When an employee first opened this webpage, the initial Orange Money calculation was based on the randomly assigned display rate. See Online Appendix Figure 8 for the breakdown, for each display rate, of employees into groups for whom the Orange Money calculation first indicated that less than 90%, between 90% and 110%, or more than 110% of the specified target retirement income was projected to be attained. The employee could adjust the contribution rate away from the display rate, and the Orange Money calculation would update dynamically. If the employee elected to continue past this screen in the enrollment process without adjusting the contribution rate, the display rate would be implemented by default.
The fourth screen in Voya Enroll also asked employees to select an asset allocation for their contributions, but we did not introduce an experimental manipulation related to this decision and do not analyze these investment choices. Similarly, subsequent webpages in the Voya Enroll sequence asked individuals to make decisions about issues such as beneficiaries and a schedule of future contribution rate increases, but we do not analyze these decisions either, as we have no reason to expect that our experimental treatments would affect them.
Employees were able to revisit the Voya Enroll website as many times as they wished. If they revisited Voya Enroll using the same browser that they had used on previous visits, and if they had not deleted browser cookies, they would see the same display rate as before. If they revisited Voya Enroll using a different browser or after having deleted browser cookies, they could potentially see a different display rate. For any given employee, we only consider the first display rate encountered to be that employee's experimental treatment assignment. After this initial visit to the Voya Enroll website, an individual could make subsequent contribution rate changes by returning to Voya Enroll or by engaging with Voya through other communication channels, but we focus our analysis on the contribution rate in effect 60 days after the initial visit (although we also examine the contribution rate chosen at the initial Voya Enroll visit as a secondary outcome variable).
II. Data and Definitions of Variables
Voya provided us with administrative data on the contribution rates of the 10,000 employees in our experiment, both at the conclusion of their first visit to the Voya Enroll website and 60 days later. We also received data on employees' randomly assigned display rates and the personal information that they entered into Voya Enroll (e.g., gender, date of birth, current savings, etc.).
One outcome variable of interest is an employee's initial contribution rate, and we set this variable equal to the contribution rate that an employee selected (or passively accepted) during his or her initial visit to the Voya Enroll website. Some individuals selected a contribution amount per paycheck in dollars rather than choosing a percentage contribution rate, and for those individuals we set initial contribution rate equal to the equivalent contribution rate using the following formula:
This calculation is imperfect because it relies on salary and pay frequency information that the individual entered manually into Voya Enroll, so we reduce the impact of data entry errors by replacing the calculated contribution rate with a missing value if the individual's self-reported salary was below the 1 st percentile, if the individual's self-reported salary was above the 99 th percentile, or if the calculated contribution rate exceeded 100%. 9 If the employee exited Voya
Enroll without selecting a contribution rate or contribution amount, we set the variable initial contribution rate to zero.
We use the same procedure to construct our primary outcome variable of interest, 60-day contribution rate, except we base this new variable on the contribution rate or amount in effect for the employee 60 days after his or her initial visit to the Voya Enroll website, regardless of whether or not the contribution rate choice in place at that time was implemented through Voya
Enroll. 10 For employees who were not making retirement plan contributions at this point in time,
we set 60-day contribution rate to zero. We use 60-day contribution rate as our primary outcome variable because it captures any contribution rate changes implemented soon after an employee's initial Voya Enroll visit. The paychecks that arrived during the 60-day period (at least two paychecks for almost all employees and at least four paychecks for most employees) helped employees learn how a chosen contribution rate affected take-home pay, which may have played a role in contribution rate adjustments. In the sample of 10,000 employees we study, there were 1,251 people who adjusted their contribution choices within 60 days of their initial selections.
In order to reduce the risk that outliers might exert undue influence on our study results, we winsorize both initial contribution rate and 60-day contribution rate by setting values below the 1 st percentile equal to the 1 st percentile and values above the 99 th percentile equal to the 99 th percentile. We also generate indicator variables for having a contribution rate of zero. The first takes on a value of one if an employee had an initial contribution rate of zero, and the second takes on a value of one if the employee had a 60-day contribution rate of zero. Finally, we create indicator variables for whether an employee remained at his or her randomly-assigned Voya Enroll display rate. The first takes on a value of one if the employee's initial contribution rate was equal to the display rate, and the second takes on a value of one if the employee's 60-day contribution rate was equal to the display rate.
In addition to generating the aforementioned outcome variables, we generate a set of control variables using the information that individuals entered into Voya Enroll regarding their gender, age, and annual salary. The full list of control variables included in all of our regression analyses, unless otherwise noted, is as follows: (1) indicator for male, (2) indicator for missing gender, (3) indicators for age deciles, (4) indicator for missing age, (5) indicators for annual salary deciles, and (6) indicator for missing salary. was a little more than $70,000. F-tests do not reject the hypothesis that the mean winsorized age was the same across the six treatments or the hypothesis that the mean winsorized annual salary was the same across the six treatments.
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III. Results
III.A. Summary Statistics and Experimental Balance
The 9% display rate experimental treatment contained 1,769 employees, which is a somewhat larger sample size than the sample sizes in the other conditions. To assess whether this difference is statistically significant, we conducted 10,000 simulations in which we randomly assigned a sequence of 10,000 employees to six conditions. The probability that a given employee was assigned to a given condition was 1/6, independent of the assignments of other employees (exactly as we executed the randomization in our experiment). Across the 10,000 simulations, we found 414 instances of a treatment condition with a sample size greater than 1,760. Thus, the likelihood of observing a treatment condition as large as our 9% display rate condition is less than 5%, although the event is not so extreme as to cause concern. Overall, we conclude that randomization in our experiment was successful.
Before turning to our main results, we assess the impact of the randomly assigned display rates on decisions that we did not hypothesize would be affected. Some employees returned to the Voya Enroll website after their initial visits, but the frequency of return visits was not statistically significantly different across experimental conditions (p=0.81). Similarly, some employees specified that they would contribute a dollar amount to the retirement plan every paycheck instead of a percentage of pay, but the fraction of employees who took this route, as of 60 days after the initial Voya Enroll website visit, was not statistically significantly different across experimental conditions (p=0.45).
III.B. Main Results
The outcome variable in our main analysis is 60-day contribution rate, the contribution rate in effect 60 days after the employee's initial visit to the Voya Enroll website. Figure 2 presents histograms summarizing 60-day contribution rate, with one histogram for each of the six display rates. It is immediately clear from this figure that display rates influenced employee contribution rates, as making a given contribution rate into the display rate increased the number of employees who retained that particular contribution rate 60 days after first visiting Voya
Enroll. Other popular contribution rates included 5% and 10% of pay, consistent with past research on the attractiveness of round numbers (Pope and Simonsohn, 2010) .
To make the patterns in the histograms easier to digest, we group contribution rates into four bins (zero, between zero and the display rate, the display rate, and above the display rate), and we use stacked bar graphs to show the distributions of employees' savings rates across these four bins, by experimental condition (see Figure 3 ). These stacked bar graphs reveal that as the display rate increased, employees increasingly opted out of the display rate and into lower contribution rates, especially those between zero and the display rate. Figure 4 summarizes the 60-day contribution rate variable at an even higher level. The top-left panel shows the mean of the variable by display rate. Relative to the 6.11% mean contribution rate when the display rate was 6%, the mean contribution rate was approximately 25-50 basis points of pay higher in each of the experimental conditions with a display rate greater than 6%. However, the conditions with a display rate above 6% all exhibited similar mean contribution rates that were not statistically significantly different from one another.
For each display rate, the top-right panel of Figure 4 shows the mean contribution rate among employees who had a non-zero contribution rate. This panel indicates that the patterns observed for the overall mean contribution rate are primarily driven by employees with positive contribution rates. The bottom-left panel of Figure 4 corroborates this account. It shows the fraction of employees with a zero contribution rate by display rate, and it suggests that increasing the display rate led to an increase in the likelihood of having a zero contribution rate by up to four percentage points. 12 This effect pushes against the overall pattern of higher display rates leading to higher contribution rates, but not enough to wipe out the net increase in contribution rates induced by higher display rates.
Finally, the bottom-right panel of Figure 4 reveals that the fraction of employees whose contribution rate 60 days after visiting Voya Enroll is exactly equal to the display rate declines as the display rate increases. Taken together, the four panels in Figure 4 present the main findings from our experiment. High display rates did not cause most employees to adopt high contribution rates unthinkingly, as increasing the display rate increased the fraction of employees who opted out of the display rate. At the same time, increasing the display rate caused only small increases in the likelihood of selecting a contribution rate of zero. The display rate did, however, seem to act as an anchor in the contribution rate decision even if employees opted out of it-higher display rates led to modest increases in mean contribution rates.
Ordinary least squares regression analyses presented in Table 2 corroborate these main results. In columns 1-4, the outcome variable is 60-day contribution rate. We use the full sample in columns 1-2 but restrict the sample to employees with non-zero contribution rates in columns 3-4. In columns 5-6, the outcome variable is an indicator for having a contribution rate of zero.
In columns 7-8, the outcome variable is an indicator for having a contribution rate equal to the display rate. The explanatory variables are all of the control variables described in Section II plus the randomly-assigned display rate, which enters the model with a linear functional form in the odd-numbered columns and enters the model as a collection of indicator variables for each of the six display rates assigned in our study (6%, 7%, 8%, 9%, 10% and 11%) in the even-numbered columns. The regression estimates of the effects of the display rate are very similar to the estimates obtained by comparing the raw means in Figure 4 .
13 12 The fraction of individuals with a zero contribution rate in the 11% display rate condition is almost four percentage points higher than the fraction in the 6% display rate condition, a statistically significant difference. However, when we move to a regression framework and control for observable characteristics, the difference becomes smaller in magnitude and is no longer statistically significant, suggesting that the raw difference between the 6% and 11% display rate conditions is mostly the result of a slight imbalance in observable characteristics across the two groups. 13 As mentioned previously, an important exception is the effect of the 11% display rate relative to the 6% display rate on the likelihood of having a contribution rate of zero. The raw difference is more than three percentage points and statistically significant, but the regression estimate is approximately one percentage point and not statistically significant.
Although our primary outcome is the 60-day contribution rate variable, we have conducted the same analyses described above using the initial contribution rate variable, and we obtained qualitatively similar results. See Online Appendix Figures 9-11 and Online Appendix Table 1 for these results.
III.C. Heterogeneity Analysis
To explore heterogeneity in the effect of the randomly assigned display rates by employees' demographic characteristics, we repeat the primary regressions reported in columns 1-2 of Table 2 but analyze subsets of the experimental sample. Online Appendix Table 2 splits the sample into males and females. Online Appendix Table 3 splits the sample into employees with below versus above median age. Online Appendix Table 4 splits the sample into employees with below versus above median salary. We do not find evidence for heterogeneity in the effect of display rates along these basic demographic dimensions.
III.D. Robustness Checks
To assess the robustness of our main results, we begin by investigating the impact of the control variables on our regression estimates. We re-run the regressions reported in Table 2 but remove all of the control variables from the specification. As shown in Online Appendix Table 5, the results are similar, although the estimated effect of the 11% display rate relative to the 6% display rate on the likelihood of having a contribution rate of zero becomes larger and statistically significant.
When estimating treatment effects, it is acceptable to use ordinary least squares regressions to model dichotomous outcome variables (Angrist and Pischke, 2009 ), but we also use logistic regressions to estimate the effect of the display rate on the likelihood of having a 60-day contribution rate equal to zero and on the likelihood of having a 60-day contribution rate equal to the display rate. The results, shown in Online Appendix Table 6 , are similar to the analogous results presented in Table 2 .
It is important to note that the Internal Revenue Service places an annual limit on the number of dollars that an employee can contribute to the types of retirement savings plans studied in our experiment. The limit for individuals under 50 years of age was $18,000 per year at the time of our study, and the limit for older individuals was $24,000 per year. To investigate the role these limits may have played in our experiment, we create an indicator variable that takes a value of one if an employee's projected annual contributions (60-day contribution rate multiplied by annual salary) were $1,000 less than the applicable limit or larger. 14 We perform an ordinary least squares regression of this indicator on the display rate and our standard control variables. We also perform an ordinary least squares regression of 60-day contribution rate on the display rate and our standard control variables, excluding from the sample any individual whose projected annual contributions were $1,000 less than the applicable limit or larger. Online
Appendix Table 7 reports the results. In line with the main results, an increase in the display rate increases the likelihood of reaching the limit, and an increase in the display rate also increases contribution rates conditional on not reaching the limit.
When conducting our main analyses, we excluded the approximately 300 employees who did not remain with their employer for at least 60 days after their initial visit to the Voya Enroll website. In a chi-squared test, we cannot reject the hypothesis that these employees were equally distributed across the six randomly assigned display rates (p=0.44). To investigate the robustness of our results to the decision to drop these individuals, we repeat our analysis from Table 2 but include these individuals in the sample, assigning a 60-day contribution rate of zero to them.
Online Appendix Table 8 shows that our results are essentially unchanged.
When an employee made savings plan contributions by specifying an amount in dollars to be contributed out of each paycheck instead of specifying a percent of pay to be contributed out of each paycheck, we used a simple calculation to transform contribution dollar amounts into contribution rates. However, when an employee had a salary below the 1 st percentile or above the 99 th percentile, we were concerned that the value was entered incorrectly and therefore did not rely on it to calculate a contribution rate. We set those contribution rates to missing. If we instead take those contribution rates at face value 15 and repeat the analysis from Table 2 , Online Appendix Table 9 shows that our results are similar.
As a final robustness check, we repeat the analysis from Table 2 but eliminate from the sample all employees for whom we had to calculate contribution rates based on savings plan contribution decisions that were expressed in dollars to be contributed out of each paycheck. Our results, shown in Online Appendix Table 10 , remain essentially unchanged.
IV. Conclusion
We conducted a field experiment with 10,000 individuals who visited a website through which they could enroll in an employer-sponsored retirement savings plan. We randomly assigned each individual to see a default contribution rate of 6%, 7%, 8%, 9%, 10%, or 11%.
This display rate was the contribution rate that was suggested to individuals and that served as the default if they did not adjust away from it. Increasing the display rate from 6% of pay to a contribution rate in the 7%-11% range increased average contribution rates 60 days after the initial website visit by 25-50 basis points of pay off of a base of 6.11% of pay. We did not find evidence strongly supporting either of the two concerns commonly raised regarding the risks of setting high default contribution rates. Specifically, most employees in our experiment did not seem to be unthinkingly adopting high display rates, as increasing the display rate increased the fraction of individuals who opted out of the display rate to a lower contribution rate. In addition, increasing the display rate increased the fraction of individuals adopting a contribution rate of zero by only one percentage point. High display rates seemed to serve as anchors (Tversky and Kahneman, 1974) , as individuals tended to adjust away from them slightly but still ended up with moderately higher contribution rates.
While our study is the first to explore the effect of increasing default contribution rates in employer-sponsored retirement plans beyond standard levels as a means of addressing undersaving for retirement, it has a number of limitations. We only track employees for 60 days after their initial visit to the plan enrollment website. In future work, it would be valuable to follow individuals for longer periods of time to determine whether and when the impact of display rates diminishes. Furthermore, the experimental sample that we study is composed of employees who visited a website to make decisions related to their participation in savings plans, and these employees may be more active in managing their financial lives than the broad population of employees. Perhaps most importantly, the defaults examined in this experiment were different from the retirement plan defaults that have often been examined in previous research. The default contribution rates studied in previous research took effect even if an employee never affirmatively agreed to have a non-zero contribution rate implemented. In our experiment, employees did have to click on a webpage to acknowledge their acceptance of a non-zero contribution rate. We believe this design feature was a necessary safeguard in this initial investigation of the impact of high default contribution rates. Because the concerns that have been raised regarding the impact of high default savings rates were not borne out in our experiment, a reasonable next step would be to experiment cautiously with high default contribution rates that do not require affirmative agreement from a consumer before they are implemented. Such research may help consumers build more secure financial futures. 
The Effect of Display Rates on Employee Contribution Rates 60 Days After the Initial Voya Enroll Website Visit
This table reports the results of ordinary least squares regressions in which the outcome variable is the employee contribution rate in effect 60 days after the individual's initial visit to the Voya Enroll website (columns 1-4), an indicator for this contribution rate being equal to zero (columns 5-6), or an indicator for this contribution rate being equal to the display rate (columns 7-8). The explanatory variable of interest is the randomly assigned display rate, which takes the values 6%, 7%, 8%, 9%, 10%, or 11% (coded as 6, 7, 8, 9, 10, and 11, respectively) . In columns 1, 3, 5, and 7, the regression model imposes a linear functional form on the display rate. In columns 2, 4, 6, and 8, the regression model includes indicator variables for each display rate above 6%. The regressions include the following control variables: indicator for male, indicator for missing gender, indicators for age deciles, indicator for missing age, indicators for annual salary deciles, and indicator for missing salary. In columns 3-4, the sample is limited to individuals with strictly positive contribution rates. Standard errors robust to heteroskedasticity are in parentheses. +, p<0.10; *, p < 0.05; **, p < 0.01; ***, p < 0.001 
. Histograms of Employee Contribution Rates 60 Days After the Initial Voya Enroll Website Visit, by Randomly Assigned Display Rate
Contribution rates are rounded to the nearest integer, and contribution rates greater than 15% are grouped in the 15% bin. The bin corresponding to the randomly assigned display rate experienced by participants in each histogram is shaded grey. 
Online Appendix Table 1. The Effect of Display Rates on Initial Employee Contribution Rates
This table reports the results of ordinary least squares regressions in which the outcome variable is the employee contribution rate from the individual's initial visit to the Voya Enroll website (columns 1-4), an indicator for this contribution rate being equal to zero (columns 5-6), or an indicator for this contribution rate being equal to the display rate (columns 7-8). The explanatory variable of interest is the randomly assigned display rate, which takes the values 6%, 7%, 8%, 9%, 10%, or 11% (coded as 6, 7, 8, 9, 10, and 11, respectively) . In columns 1, 3, 5, and 7, the regression model imposes a linear functional form on the display rate. In columns 2, 4, 6, and 8, the regression model includes indicator variables for each display rate above 6%. The regressions include the following control variables: indicator for male, indicator for missing gender, indicators for age deciles, indicator for missing age, indicators for annual salary deciles, and indicator for missing salary. In columns 3-4, the sample is limited to individuals with strictly positive contribution rates. Standard errors robust to heteroskedasticity are in parentheses. +, p<0.10; *, p < 0.05; **, p < 0.01; ***, p < 0.001 This table reports the results of ordinary least squares regressions in which the outcome variable is the employee contribution rate in effect 60 days after the individual's initial visit to the Voya Enroll website. The sample is limited to males for the first pair of columns and females for the second pair of columns. The explanatory variable of interest is the randomly assigned display rate, which takes the values 6%, 7%, 8%, 9%, 10%, or 11% (coded as 6, 7, 8, 9, 10, and 11, respectively). In the first and third columns, the regression model imposes a linear functional form on the display rate. In the second and fourth columns, the regression model includes indicator variables for each display rate above 6%. The regressions include the following control variables: indicators for age deciles, indicator for missing age, indicators for annual salary deciles, and indicator for missing salary. Standard errors robust to heteroskedasticity are in parentheses. +, p<0.10; *, p < 0.05; **, p < 0.01; ***, p < 0. This table reports the results of ordinary least squares regressions in which the outcome variable is the employee contribution rate in effect 60 days after the individual's initial visit to the Voya Enroll website. The sample is limited to individuals with below-median age for the first pair of columns and individuals with above-median age for the second pair of columns. The explanatory variable of interest is the randomly assigned display rate, which takes the values 6%, 7%, 8%, 9%, 10%, or 11% (coded as 6, 7, 8, 9, 10, and 11, respectively). In the first and third columns, the regression model imposes a linear functional form on the display rate. In the second and fourth columns, the regression model includes indicator variables for each display rate above 6%. The regressions include the following control variables: indicator for male, indicator for missing gender, indicators for age deciles, indicators for annual salary deciles, and indicator for missing salary. Standard errors robust to heteroskedasticity are in parentheses. +, p<0.10; *, p < 0.05; **, p < 0.01; ***, p < 0. This table reports the results of ordinary least squares regressions in which the outcome variable is the employee contribution rate in effect 60 days after the individual's initial visit to the Voya Enroll website. The sample is limited to individuals with below-median salary for the first pair of columns and individuals with above-median salary for the second pair of columns. The explanatory variable of interest is the randomly assigned display rate, which takes the values 6%, 7%, 8%, 9%, 10%, or 11% (coded as 6, 7, 8, 9, 10, and 11, respectively). In the first and third columns, the regression model imposes a linear functional form on the display rate. In the second and fourth columns, the regression model includes indicator variables for each display rate above 6%. The regressions include the following control variables: indicator for male, indicator for missing gender, indicators for age deciles, indicator for missing age, and indicators for annual salary deciles. Standard errors robust to heteroskedasticity are in parentheses. +, p<0.10; *, p < 0.05; **, p < 0.01; ***, p < 0. This table reports the results of ordinary least squares regressions in which the outcome variable is the employee contribution rate in effect 60 days after the individual's initial visit to the Voya Enroll website (columns 1-4), an indicator for this contribution rate being equal to zero (columns 5-6), or an indicator for this contribution rate being equal to the display rate (columns 7-8). The explanatory variable of interest is the randomly assigned display rate, which takes the values 6%, 7%, 8%, 9%, 10%, or 11% (coded as 6, 7, 8, 9, 10, and 11, respectively) . In columns 1, 3, 5, and 7, the regression model imposes a linear functional form on the display rate. In columns 2, 4, 6, and 8, the regression model includes indicator variables for each display rate above 6%. The regressions include no control variables. In columns 3-4, the sample is limited to individuals with strictly positive contribution rates. Standard errors robust to heteroskedasticity are in parentheses. +, p<0.10; *, p < 0.05; **, p < 0.01; ***, p < 0.001 This table reports the results of logistic regressions in which the outcome variable is an indicator for having an employee contribution rate of zero in effect 60 days after the individual's initial visit to the Voya Enroll website (the first pair of columns) or an indicator for this contribution rate being equal to the display rate (the second pair of columns). The explanatory variable of interest is the randomly assigned display rate, which takes the values 6%, 7%, 8%, 9%, 10%, or 11% (coded as 6, 7, 8, 9, 10, and 11, respectively) . In the first and third columns, the regression model imposes a linear functional form on the display rate. In the second and fourth columns, the regression model includes indicator variables for each display rate above 6%. The Internal Revenue Service places an annual limit of $18,000 (or $24,000 for individual who are at least 50 years of age) on the amount of money that an employee can contribute to the types of retirement savings plans studied in our experiment. Based on the employee contribution rate in effect 60 days after the individual's initial visit to the Voya Enroll website, we calculate the individual's projected annual contributions as the contribution rate multiplied by annual salary. We create an indicator variable for reaching the contribution limit that takes a value of one if an individual's projected annual contributions were $1,000 less than the applicable limit or larger. This table reports the results of ordinary least squares regressions in which the outcome variable is the indicator variable (the first pair of columns) or the employee contribution rate in effect 60 days after the individual's initial visit to the Voya Enroll website (the second pair of columns). The explanatory variable of interest is the randomly assigned display rate, which takes the values 6%, 7%, 8%, 9%, 10%, or 11% (coded as 6, 7, 8, 9, 10, and 11, respectively) . In the first and third columns, the regression model imposes a linear functional form on the display rate. In the second and fourth columns, the regression model includes indicator variables for each display rate above 6%. The regressions include the following control variables: indicator for male, indicator for missing gender, indicators for age deciles, indicator for missing age, indicators for annual salary deciles, and indicator for missing salary. In the second pair of columns, the sample is limited to individuals who did not reach the contribution limit. Standard errors robust to heteroskedasticity are in parentheses. +, p<0.10; *, p < 0.05; **, p < 0.01; ***, p < 0. This table reports the results of ordinary least squares regressions in which the outcome variable is the employee contribution rate in effect 60 days after the individual's initial visit to the Voya Enroll website (columns 1-4), an indicator for this contribution rate being equal to zero (columns 5-6), or an indicator for this contribution rate being equal to the display rate (columns 7-8). The explanatory variable of interest is the randomly assigned display rate, which takes the values 6%, 7%, 8%, 9%, 10%, or 11% (coded as 6, 7, 8, 9, 10, and 11, respectively) . In columns 1, 3, 5, and 7, the regression model imposes a linear functional form on the display rate. In columns 2, 4, 6, and 8, the regression model includes indicator variables for each display rate above 6%. The regressions include the following control variables: indicator for male, indicator for missing gender, indicators for age deciles, indicator for missing age, indicators for annual salary deciles, and indicator for missing salary. The sample is augmented to include individuals who did not remain at the same employer for 60 days after the initial visit to the Voya Enroll website. Their contribution rates are set to zero. In columns 3-4, the sample is limited to individuals with strictly positive contribution rates. Standard errors robust to heteroskedasticity are in parentheses. +, p<0.10; *, p < 0.05; **, p < 0.01; ***, p < 0.001 This table reports the results of ordinary least squares regressions in which the outcome variable is the employee contribution rate in effect 60 days after the individual's initial visit to the Voya Enroll website (columns 1-4), an indicator for this contribution rate being equal to zero (columns 5-6), or an indicator for this contribution rate being equal to the display rate (columns 7-8). The explanatory variable of interest is the randomly assigned display rate, which takes the values 6%, 7%, 8%, 9%, 10%, or 11% (coded as 6, 7, 8, 9, 10, and 11, respectively) . In columns 1, 3, 5, and 7, the regression model imposes a linear functional form on the display rate. In columns 2, 4, 6, and 8, the regression model includes indicator variables for each display rate above 6%. The regressions include the following control variables: indicator for male, indicator for missing gender, indicators for age deciles, indicator for missing age, indicators for annual salary deciles, and indicator for missing salary. The sample is augmented to include individuals for whom the contribution rate is calculated using a salary that is below the 1 st percentile or above the 99 th percentile. In columns 3-4, the sample is limited to individuals with strictly positive contribution rates. Standard errors robust to heteroskedasticity are in parentheses. +, p<0.10; *, p < 0.05; **, p < 0.01; ***, p < 0.001 This table reports the results of ordinary least squares regressions in which the outcome variable is the employee contribution rate in effect 60 days after the individual's initial visit to the Voya Enroll website (columns 1-4), an indicator for this contribution rate being equal to zero (columns 5-6), or an indicator for this contribution rate being equal to the display rate (columns 7-8). The explanatory variable of interest is the randomly assigned display rate, which takes the values 6%, 7%, 8%, 9%, 10%, or 11% (coded as 6, 7, 8, 9, 10, and 11, respectively) . In columns 1, 3, 5, and 7, the regression model imposes a linear functional form on the display rate. In columns 2, 4, 6, and 8, the regression model includes indicator variables for each display rate above 6%. The regressions include the following control variables: indicator for male, indicator for missing gender, indicators for age deciles, indicator for missing age, indicators for annual salary deciles, and indicator for missing salary. The sample excludes individuals for whom contribution rates are calculated from contribution decisions expressed in dollars to be contributed out of each paycheck. In columns 3-4, the sample is limited to individuals with strictly positive contribution rates. Standard errors robust to heteroskedasticity are in parentheses. +, p<0.10; *, p < 0.05; **, p < 0.01; ***, p < 0.001 Contribution rates are rounded to the nearest integer, and contribution rates greater than 15% are grouped in the 15% bin. The bin corresponding to the randomly assigned display rate experienced by participants in each histogram is shaded grey. 
